he correlation between cardiac disease and liver dysfunction is well documented, but constrictive pericarditis (CP) rarely presents with ischemic hepatitis.
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Ischemic hepatitis, otherwise known as "shock liver", is characterized by a massive, but transient increase in serum transaminase levels, usually associated with cardiac failure. A patient who did not have a predisposition to hypoglycemia was discovered at home with disturbed consciousness caused by hypoglycemia. She had been diagnosed as having constrictive pericarditis several years earlier and had developed ischemic hepatitis. Though the high serum transaminase levels were rapidly normalized, severe jaundice gradually developed and the patient finally died of multiple organ failure. Hypoglycemia, which is considered secondary to reduced gluconeogenesis in the exhausted liver, is a rare complication of constrictive pericarditis. findings did not indicate that she was in overt liver cirrhosis. She was hospitalized for thorough examination and intensive medical treatment of her general condition. She had a history of breast cancer and had undergone mammotomy 7 years earlier. Approximately 1 year later she developed massive pericardial and left pleural bloody effusion. Though cytological examination of the effusion did not show definitive evidence of malignancy, her medical history strongly suggested that it derived from the malignancy. She underwent left lung pleurodesis and cisplatin infusion into the pericardial cavity. Thereafter, she developed pretibial edema and general malaise, which were thought to be related to chronic right heart failure because of pericardial constriction. Therefore, she was prescribed medication for heart failure.
Chest radiography showed an enlarged cardiothoracic ratio and reduced amount of left lung (Fig 1A) . Chest CT demonstrated a small amount of bilateral pleural and pericardial effusion and a partially thickened pericardium, but there was no obvious calcification or sclerotic changes of the pericardium (Fig 1B) . A 12-lead electrocardiogram showed 104 beats/min sinus rhythm with pulmonary P wave and non-specific ST-T changes. Echocardiography with Doppler examination was performed in detail. Normal ventricular systolic function (31% fractional shortening) with enlargement of the atrium, inferior vena cava, and hepatic veins was observed. An early diastolic septal notch was shown by M-mode (Fig 2A) . Severe tricuspid regurgitation of 3.56 m/s at the peak velocity was recorded, which suggested right ventricle (RV) systolic pressure was over 60 mmHg. Doppler assessment of the hepatic vein demonstrated biphasic forward flow followed by flow reversal on atrial contraction. There was an expiratory increase in the diastolic flow reversal (47.9%) (Fig 2B) . Mitral and tricuspid Doppler inflow patterns were measured; the transmitral flow velocity showed a restrictive pattern (E/A 0.62, deceleration time 135 ms) with a typical inspiratory decrease in E wave (27.0%). Opposite changes were noted in the tricuspid flow velocity as the E wave increased with inspiration (46.1%). Based on these findings, the final diagnosis was CP, causing ischemic hepatitis.
To treat right heart predominant failure, we used lowdose dobutamine and milrinone together, in addition to carperitide. For some time after admission, the patient's urinary outflow was sufficient to improve the congestion, as assessed by physical examination and echocardiography. The elevated levels of the aminotransferases gradually normalized, but the blood glucose and ammonia levels continued to fluctuate, causing occasional episodes of unconsciousness (Fig 3) . Over time, the inotropic agents became less effective and there was reduced urinary volume and respiratory impairment. At the same time, the total bilirubin level was also increasing and signs of multiple organ failure emerged. The patient died on day 18 of hospitalization (Fig 3) . 
Discussion
Although approximately 30-50% of cases of cardiac failure are also accompanied by slight jaundice and increased amminotransferase levels, mostly AST than ALT, the levels in most patients are no more than twice the normal limit. However, we sometimes encounter the clinical entity that is commonly referred to as shock liver or ischemic hepatitis, which is characterized by transaminase elevations greater than 20 times the normal level, but which rapidly return to near normal levels, because of inadequate oxygen uptake by the centrilobular hepatocytes resulting in necrosis. The most common cause is insufficient hepatic perfusion in the setting of passive liver congestion or chronic liver disease. The vast majority of patients with ischemic hepatitis have severe underlying cardiac disease, mostly right-sided heart failure, and high central venous pressure that had often leads to passive congestion of the liver. 1 Henrion et al reported that the occurrence of ischemic hepatitis caused by congestive heart failure is triggered by one or more acute events, most often of cardiogenic origin. 2 The most frequent acute events are cardiac arrhythmia (52.5%), acute pulmonary edema (34%), and acute myocardial infarction (12.5%). Although CP is characterized by considerable right-sided heart failure, only a few reports describe liver dysfunction related to it. 3, 4 The disturbance of consciousness accompanying this pathophysiology is considered to be related to hepatic encephalopathy, and there is no report of hypoglycemia-induced loss of consciousness caused by CP.
In the case of CP, pulmonary artery and RV systolic pressures are usually moderately elevated, in the 35-45 mmHg range. Pulmonary hypertension, such as the present case, is not a feature of CP and indicates coexisting cardiac or pulmonary disease. We speculate that the clinical background of this patient (ie, postoperative pericarditis and pleurodesis) contributed in some degree to the development of pulmonary hypertension.
The consciousness disturbance and hypercapnia on admission and the echocardiographic findings of pulmonary hypertension forced us to differentiate pulmonary embolism (PE). The clinical decision scoring system is reliable for stratifying patients into high clinical probability or non-high clinical probability of PE. 5 The present patient scored only 1.5 (HR >100 beats/min), which categorized her as "PE unlikely".
CP is a disorder with various causes such as idiopathic origin, viral infection, tuberculosis, cardiovascular surgery, radiation therapy, trauma and malignant invasion. It is characterized by 2 hemodynamic states: exaggerated ventricular interdependence and dissociation of intracardiac and intrathoracic pressures. 6 Traditionally, the presence of increased pericardial thickness is considered the essential diagnostic feature of CP, and CT and magnetic resonance imaging are useful for detecting it. 7 However, Talreja et al demonstrated cases of CP with histologically normal pericardium, and they emphasized the importance of assessing the hemodynamic data in making the diagnosis of constrictive physiology. 8 Increased pericardial thickness does not necessarily mean constriction, but normal pericardial thickness does not necessarily exclude a diagnosis of CP.
Our patient had a history of bloody pericardial effusion thought to be derived from metastasis of breast cancer. Since that episode, we observed progression of the hemodynamic state manifesting as CP, even though there was not any conspicuous effusion. Malignant tumor of the heart (malignant lymphoma, angiosarcoma, mesothelioma, breast cancer or lung cancer), irrespective of the primary or metastatic tumor, is commonly invasive to the pericardium or myocardium, which often results in diastolic dysfunction and some of these cases present with CP. 9, 10 Radical pericardiectomy is the definitive treatment for constriction and it is emphasized that timely surgery is needed. 11, 12 However, the perioperative mortality is relatively high, especially in cases showing severe impairment of visceral pericardium, severe liver dysfunction, intense calcification of the pericardium and complicated myocardial damage. Persistent impairment of her general condition in this case, including respiratory and neurological disorders, hampered the decision to perform surgery.
During the clinical course, the congestion caused by heart failure gradually improved and the AST, ALT and LDH levels rapidly normalized. However, the T-Bil level gradually increased, reaching a peak of 18.4 mg/dl, and severe jaundice developed. When such severe jaundice occurs, fulminant hepatic failure becomes fatal. 13 We present a case of ischemic hepatitis caused by chronic CP. During progression of the illness, the rare pathological changes of hypoglycemia and severe jaundice developed. Approximately 6 years passed since the onset of the constrictive state was recognized and we should have determined a time for pericardiectomy before the illness progressed.
